Background:
A 20-segment (seg), 5-point (O=normal, 4=absent uptake) scoring system has been widely used in semiquantitative visual interpretation of myocardial perfusion SPECT (MPS) and has played important role in risk stratification. However, the prognostic value of MPS by an optimally weighted 17-seg scoring system has not been explored.
Method:We studied 15,579 consecutive patients (mean age 65*12. 41% females) who had exercise or vasodilator stress Tc-99m sestamibi MPS and were followed up (96%) for 25.4+9.2 months (patients revascularized GO days after MPS excluded). 17-seg scores were derived from 20-seg scores using an algorithm demonstrating excellent agreement between 20-and 17-seg models (Kappz0.87).
Based on the summed stress scores (SSS) of the 20. and 17-seg models, % myocardium (myo) defect was calculated as SSS / rnax SSS (max SSS=80 for 20 segs, 68 for 17 segs). a variable correlating highly with quantitative analysis (F&0.93). Results: Dunng follow-up, 363 cardiac deaths (CD) and 616 hard events (HE: CD or Ml) occurred. The annual rates of events are shown in Table ( *p<O.OOl across % myo; p=ns for 17. vs. 20.seg in all comparisons).
The areas under the ROC curves by "sing 20.seg SSS and 17-seg SSS were identical for predicting HE (both 0.75iO.01, p=ns) and for predicting CD (both 0.77+0.02. p=ns).
Conclusion:
When assessed on the basis of % myo, semiquantitative visual interpretations of myocardial perfusion SPECT by 17.seg and 20-sag scoring systems provide similar prognostic value.
Background: Vulnerable plaques are enriched in lipids and macrophages (MB), but relatively deficient in collagen. Radiolabeled oxidation-specific antibodies (Ox-AB) targeting
Oxidized LDL (OxLDL) in the lipid core may be particularly useful for non-invasive detection of vulnerable plaques. Methods: '251-MDAz, a prototype Ox-AB. was intravenously injected in 19 Watanabe rabbits of various ages to assess uptake and binding in lipid-rich lesions. Plaque burden was assessed as % atherosclerotic surface area (% Athero) and aortic weight. Aortic plaque uptake of '251-MDA2, an index of in viva OxLDL content, was determined after 24 hours as % injected dose/gram aorlic tissue (%ID/g). Autoradiography was performed and correlated with immunocytochemistry for oxidation-specific epitopes, MB, smooth muscle cells (SMC) and collagen. Results: In 13/19 rabbits, aortic Sudan staining (neutral lipid) and autoradiographs (reflecting '*sl-MDA2 uptake) were nearly identical (S"dan=OxLDL), whereas 6119 rabbits lacked "q-MDA2 signal in some areas of Sudan positive lesions (SudawOxLDL).
The SudantOxLDL group was older and had greater overall plaque burden (Table) . Aortas of older rabbits had reduced "q-MDA2 uptake, OxLDL immunostaining and Ma, but increased SMCs and collagen. 
Methods
Tc-99m MCP-1 was injected in 7 NZW rabbits with experimental induced atherosclerotic lesions and in 5 unmanipulated control rabbits. Atherosclerotic plaques were induced by deendothelialization of the infradiaphragmatic abdominal aorta followed by hyperlipidemic diet (0.5% cholesterol+6% peanut oil) for 16 weeks. Control rabbits were fed normal chow for 16 weeks. After Tc-99m MCP-1 administration iv, gamma images were obtained until 3H.
Results:
Atherosclerotic lesions were clearly visible in all treated animals at 3H. No tracer uptake was seen in the corresponding regions of the control rabbits. Mean %injected dose/g MCP-I uptake in atherosclerotic lesions was 4 times higher than in the corresponding regions of the control rabbits (0.065+/-0.005 versus 0.016+/-0.006;
PcO.05). Histology confirmed a strong correlation between Tc-99m MCP-1 uptake and number of macrophages in AHA type II to IV lesion.
Background:
Apoptosis is an important constituent of unstable atherosclerotic plaques. Whereas apoptosis of smooth muscle cells leads to attenuation of the fibrous cap, apoptosis of macrophages results in enlargement of necrotic core and plaque instability.
Imaging apoptosis may allow noninvasive detection of vulnerable plaques. Methods: To produce a model of coronary atherosclerosis 3 farm pigs underwent vascular injury to the RCA and LAD followed by high fat diet. After average of 47 days, the animals underwent coronary angiography. were injected with 8-10 mCi of Tc-99m annexin V, had blood samples drawn for blood pool clearance and underwent SPECT imaging 3 hr after injection. The animals were sacrificed, the hearts removed, imaged by SPECT ex-viva and the vessels counted and hlstopathology performed. Results: By 50 min after injection the blood pool had cleared to 10% of peak. TWO of the 6 vessels were injured by wire abrasion of endothelium and were normal by pathology.
Two vessels had AHA type II lesions and 2 had AHA type Ill lesions. Focal uptake was seen on SPECT reconstructlons of in-viva images in 3 vessels and ex-viva in 4. Average ratios of ctslgm for injured vs control (LCX) were 1.03 for normal vessels, 1.7 for type II injury, and 2.2 for type Ill. Macrophage infiltration was prominent in type III lesions. In one experiment focal uptake of annexin V was also seen in the myocardwm corresponding to area of myocardial necrosis.
Conclusions:
These preliminary studies suggest that Tc-99m annexin may be a noninvawe method to identify vascular plaque apoptosis. (.5% cholesterol+6% peanut oil) in 22 NZW rabbits. 5 unmanipulated rabbits, fed normal chow (NC), were used as controls. Animals were randomized as below: Gr.1 (n=5) NC 4 mo; Gr.2 (n=5) HD 4 mo; Gr.3 (n=6) HD 3 mo+NC 1 mo; Gr.4 (n=7) HD 4 mo+ Simvastatin (po lmg/kg/day) last mo; Gr.5 (n=4) HD 4 mo+ ZVAD-fmk (polycaspase-inhibitor, iv 1 mglkg) 6 and 1 H before imaging on last day. After Tc-99m Annexin-V admlnistration iv, gamma images were obtained until 3 H.
Results:
Atherosclerotic lesions were best visible in Gr.2; mean % injected dose/g Annexin uptake was significantly hlgher an Gr.2 compared to other groups (Gr.2: 0.050+/-0.009; Gr.3: 0.030+/-0.006:
Gr.4: 0.029+/-0.007; Gr.5: 0.022+/-0.006; Gr.1: 0.006+/-0.001; P<O.O5). Quantitative Annexin uptake in atherosclerotic lesions decreased most in rabbits treated with ZVAD-fmk. Histopathologic charactenzation revealed increasing % Annexin uptake, and proportionally increasing macrophage apoptosis and number of macrophages in AHA type II to IV lesions. Simultaneously injected biotinylated Annexin uptake was traced predominantly to apoptotic macrophages.
Conclusion:
Broad -based caspase inhibitor reduces incidence of apoptosis in experimentally induced atherosclerotic lesions, even moreso than diet interruption and statin therapy. It is expected that abrogation of apoptosis may lead to plaque stabilization.
of cardiac cell transplantion. Further validation and refinement of the approach described may lead to wider research and clinical application. 5:oo p.m. we hypothesized that myocardial ischemia should be noninvasively detectable by radionuclide gamma imaging. Severe myccardial ischemia was produced in 6 NZW rabbits by LCX coronary artety ecclusion for 10 min followed by 30 min reperiusion. 99mTc-Annexin-V (-10 mCi) was injected intravenously and animals were sacrificed at 3H. Ex viva imaging demonstrated significant Annexin uptake in ischemic zone. Maximum percent injected dose per gram was 0.27+/-0.16 in ischemic. compared to 0.03+/-0.01% in normal myocardium (ratio 9+1
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Prolonged but Reversible Sarcolemmal Phosphatidyl Serine Expression in Myocardial lschemia Represents Ischemic Memory and Can Be Noninvasively
-3). However, histopathologic and histochemical analysis did not reveal apoptosis or necrosis, and ultracentrifugal isolation of subcellular components of ischemic myocardium from cell membrane revealed that 53+/-6% radioactivity had been internalized. possibly due to translocation of PS back to inner sarcolemmal leaflet upon reperfusion. TO further characterize the reversibility of PS expression, we subjected mouse hearts to to 5.min ischemia. and allowed repetfusion for 0.5, 1, 1.5, 3, 6 and 24H and injected biotinylated Annexin-V 10 min before sacrifice. PS expression persisted for 6H. Internalization was traced to cytoplasm, mitochondria, and nucleus. These data indicate that persistent but reversible PS expression in ischemic myocardium offers an ischemic memory window for at least 6H. Nonlnvasive targeting of molecular alterations during severe Ischemia, such as transient PS expression, should lead to development of newer hot spot imaging strategies, and after-the-fact recognition may provide novel means to differentiate cardiac from noncardiac origin of chest pain.
Background: UnderestImation of pressure gradients across tunnel obstructions by Doppler (Do) as well as marked overestimation have been observed. The latler was found in tunnels as short as 5 mm and in settings where relevant pressure recovery distal to the obstruction could be excluded.
Methods: To define mechanisms that determine the Do catheter gradient relation in this setting, tunnels (L = 20 mm, 0 = 5.5 mm) with gradually tapering inlet and/or outlet (20") or with abrupt narrowing and/or expansion were studied in a pulsatile flow model. DO and catheter measurements were simultaneously performed.
Catheter gradients were estimated with the distal pressure port either at the tunnel entrance (dp Cl), at the tunnel exit (dp C2) or 10 cm downstream (dp C3). Flow was visualized with a Laser system and recorded with a high-speed video camera.
Results: Doppler gradients (dp Do) showed excellent agreement with dp Cl in all settings (mean diff. 0.6+/-2.4 mmHg). In tunnels with abrupt narrowing, dp Do overestimated dp C2 by 54+/-19%. Flow visualization demonstrated that this dramatic change in lateral pressure within the tunnel was caused by marked flow contraction at the tunnel entrance resulting in a high velocity and low pressure field followed by readaption of the flow to the full cross-sectlon with only little turbulence resulting in significant pressure recovery wlthin the tunnel itself. 515 p.m.
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Positron Emission Tomography Imaging of Cellular Cardiomyoplasty In contrast, in tunnels with gradually tapering inlet, dp Do underestimated dp C2 by 6+1-2%. In this setting, flow contraction was totally avoided and the negleCtIon of viscous resistance in the simplified Bernoulli equation caused this Doppler -catheter gradient discrepancy. Due to various extent of distal pressure recovery, dp C3 was 30+/-7% lower than dp C2 in tunnels with gradually tapering outlet but only 9+/-l% lower in abruptly expanding tunnels. 
Background:
Functional tricuspid regurgitation (FTR) is a common clinically important complication of left-aded heart disease. While prior studies have linked FTR to tricuspid annular dilation, there is little informatlon concerning the impoltance of pulmonary artery presSwe (PAP) in this setting. The only previous study of this issue showed no significant association between PAP and FTR. However PAP was measured using a Doppler method since shown to be inaccurate in the setting of severs TR. (PAP = 4[TR jet velociky I'+ 10 mm Hg). Methods:To revisit this issue using more robust methods, we simultaneously measured PAP (Swan-Ganz catheter) and quantitated the severity of FTR echocardiographically.
The study group consisted of 14 pts with FTR complicating mitral valve disease. As previously reported, FTR was defined by presence of apical tethering or incomplete closure of a structurally normal valve. FTR was quantified using proximal isovelocity surface area based methods yielding values for effective regurgitant orifice and regurgitant volume (reader blinded to the PAP). Results: There was a strong linear correlation between the measured mean pulmonary artery pressure and the severity of
